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(54) PREVENTIVE SAFETY DEVICE FOR VEHICLE 

(57)Abstract: 

PURPOSE: To provide the preventive safety device which can evaluate, judge, and process 
the degree of danger in consideration of the size of an obstacle as to plural dangerous 
objects at the periphery of the vehicle 

CONSTITUTION: Obstacle detecting means 10 and 20 detect the distance and direction to 
an obstacle and the size of the obstacle, a data extracting means 40 extracts data 
corresponding to the obstacle according to the size of the obstacle, and a travel 
environment output means 50 generates a figure corresponding to the size of the 
extracted data on actual space coordinates corresponding to a travel road surface in front 
of the vehicle. The travel state of this vehicle, on the other hand, is detected by a travel 
state detecting means 60, a danger degree coefficient calculating means 70 sets a 
distribution of danger degree coefficients M on the actual space coordinates according to 
the travel state, and a danger degree output means 80 finds the degree C of danger from 
the figure corresponding to the size of the extracted data and the danger degree 
coefficients and outputs the degree C of danger with a two-dimensional distribution 
corresponding to the size. 
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l!jf'P*/T^-r:7D-f^ + - h-C^So 03 4 (a) «^ 1 

(D^w^mati^^b ox-mf^ti^. n^sn = t, -c© 

|i9«!K}©&SSC>*atiJ7=-^S (t, ) > 034 (b) 
«P)«CC. B$^| t = t , + A t - t , -C©l^«iK»©fiLgR 
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m^p\-}i^r (t, ) ;&iett-rs. cc-c:$Mmr:fr4i'C^ 

^M^i-r^eg-^i' hJP r ( t ) »M« r ( t ) . 6 
(t) -cjgjesn^. ^X{c;^y-2;^S7 2tctei>r. lal 

Xt--;/7"S 7 3-CWfig'^i? h;l/r (t, ) i&g 

:/s 7 4 -cimn t , -c©ra$ig505J9ja&# i- d 

(t, ) i-X^^')»m-r:h. CCr-k«^|»r&-5. 
10 [005 1 ] 
[1^5] 

"dc t2 ) = k(T(tji-Titii)-..-(ii) 

[0 05 2 ] -f- 7" s 7 5 -c?S'Jlij#aK:>ptj[t;^ 

[0053] 
[1^6] 

So = !k|- |( r(ti)-r| t, ))•■.. (12) 

20 [0 0 5 4] mmAtmicmm<Dc^im'oiE 

[0 05 5] >xicm2<D^'<mmiiit}^m i o o -cu. 
msEm 1 (omrm^mti^mb o iamsntcmm t . 
•c<Dmmr-^s a,) cc. ^aij^i89o-cf#p.n/c 

^§!K3©fistc:^-r^. 03 6«-e©— pii^^j^-riSB^ 
30 0r* 0.^1 ©*?f»^ai:^#^5 0 -rjf ^nfcaa 

S) ©ilDfc^aUf^-^fSo ic>ttiDt--S:*:^3©iS1:^© 

^-ns. (s. =s + So ) ©:^#5fc*ttc;L/c0ji5 
*?fJfiRU?c*>©-C$)2.. C©J;^CC-r.5c t(cj:»3, p) 

^n. Pi#®©:^/MiJ:0§aK;*ij»?r'#^,. 

[ 0 0 5 6 ] m2<ommmm:fj^m7 o (cfcw 

^.«^SF!l©ffi©^!l?:0 3 7 R!>'0 3 8 {C^J^f. 0 3 7 « 

40 ^aiJf'-dfSo 4c^pM£;-r6;*;#5©R<&. n^m<D^^ 

fiEL. cne.©F^?r^£^■r, mfctmm-7'--^s. icn 

rt.L/cajf$<S:ff^fi£L./fc*>©-C*> 0.038 «if/cJ5:ifltH 
"f-^S. ©:^#3«:jFfj£;-riS«:0JKMSt*s. 

[0057] C©J;^ L'rf#6n;fc»f/c^cfflm7=-^'S 
. ©;»c*3(c^ffjeb/cSL(*0}KM?g(. -^^cto-^IEI^a* 

^t>-r0ff$*. l^6fe^?i|li^ct,^L.I|]5fie^7<tl5)1i«:fe|^g 
50 ^i^M(ctt;D-rifc^. w\\ ittcimmL. $>i>i,Htm. 
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[0058] mmm 1 1 . 0 3 9 »s i icisi-)i>m^7' 

[0059] S3 9(Cj:0®^7'-^'}flttl^S:4 0©Sil 

5r^ei?)SK{c, — ^{cis^ ( 1 ) ^fflt^r^^brc^fc 
*s, ^IlifetSl-Ctti-rx.i z,. x,iz,©J;b£ (e, 
= z,/x,. e, = z,/x,) >&*n-en*«?). C©l:b 

£©fii(ci£;Dr. »S ( 1 ) -c**fc±iBSfflm7"-4? 
StcS£:^^^IS**H:f-cir/c)tclfim7^-^s. iorai;^; 20 

ed^e < 1 ©i t, S. = S 

(1) -cff^n/cfiis *-€•©* *fflt,^So 

1 <£<£.©<!::§?. S. = axs 
EP%. £.5r±PSfiiiL/-C, ifaii^5©J:b*imm(CtaS 
^S£©iiHt?{i. JaWf'-^fS. »±ia?5tSC (1 ) r 

So 

£.<£<£b©il?, S. =bxs (fflL. a<b) 30 
BP-^. £.«rTKfii. E.=&±RBfii<i:L-C. ilii<!:lS3©Jt 

*sA«:tB^-r-5£©MH-cw. aa55=-^?s. 
( 1 ) xnhinfcmsicij^msLh mx.\,t. b = 

4) «:*>W-S. C©J:^CCLTf#6nitffliaif^-3'S. 
5rfflt\ l^l©^tfiSJ*tH;^^©5 0Scfflai7=-i'S. 
©:^#?«:mofcHJfJ>l:JK)5-r-5, cnccj:*), 

BJHiec&<5. /g:gia©a7K«>BJSi(c%6;ts?). cfcOS^ 

[0060] HSfetai 1 2 . ^ite, ±ia#H)!fefi^«. ^ff 40 
«^«:«fi{cE^JL,. S«Ua«CCP|#!B)i»Mi©ta*f 

smi©BW«j*^ttl#©i. Bu:&Stf^^^2;i^7ciii^ 
i c-c«iai-rs»2 ©pi«!gj«ii±j^®*fflt^-cra«!Bj% 

t^ltUO, l^l®l®#it?5*ltB^©©ai;'Dfi^«cS-:JC^-C2 

'^7ciii^±©iii^$iiig^i!g^b-c. 
^tfthmm'>sii<o±i $ (c>r^ii>^satH7^- s^^al;'J■r 
0©^cl,>4j©-C*)or<bJ:< . |gl©l^»^^tB 
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/c. SI^W!B»«^tH^I8»±gE© fc©{c|SS $ 4>©-C 

^c<. &S7'-5'i^«1^5©A^$M:m^S^-^f3&s 

[006 1 ] 13. S4 0 »*%?9©^ 6{Cf&© 

■c-^s. :^mMmxum^m(DmwAm^^^{^. 
tt?a^>^a?)r, /g;BiS^3K©^^&?:^SLr(,»s„ S4 
otcfct^r. 1 1 oijatet^iaftiffl^isio-rwaig* 
iiis*s-c*o> t*!i^{3:H4 i©^^(c«^3n. aii 
m<Dimij\°ie. *iJ:0'Mi^^©.^il4^^D. **itH-r 
S, (te©4>©WSl i|giai©fe©t?*^>. 
[0 06 2] '^Xicm4 l(oya-9-^- himi,c:^m 

4 1 {ctet^r, y's 8 i r-». *^©^^ftfc^* 

xitm$immmm^i ioA>e.. ji^^©mi^:/^i6j6). 

•^^ S 8 4 rWJl:g|g^^M© x y ]^8-C©^^?i;&«li^ 
■rS, X7--:;7*S8 2*5 6tCBL/<UiHJ-r5. ^4 2 
»Slg«^tSSISl 1 O©«lfi)c<l:n^-r«fiS0-C*'3. 1 

1 1 1 1 2 1 1 3 um^ 

::^isii^iuiiii8S. \ I Au.mm^mmm\mm^xh^, * 

fc. 04 3ttMI£^gimi^Sl 1 O©*!^^^^^?^^-^^ 
a-g^-f- h-c*s. HJcfci^r. :^y"jv'S9 ixii. 
SfK^^U^^l 1 2fcj:0SI£^®iii^<l:A;^;-r-So 
x-r v^'S 9 2-C^#6nfciii^J;|^. «?iR«SiS©aaI 
i S©M«S^MH©!|tmfiB„ RDfig]^taJ^*« W L . 
;^ -r- 7' S 9 3 -C^® *©ff$t^*^ t^mmij\^ ^ . Bgae J: 

s 9 Ax\%±^dMm-i;\^mmms^*i^hw^-n^e , 

x-f-f:7'S95 ■riJm^:)^ [6]©B$P^^{ b?r m 

■c. ii«:)?rs]©^i^fiii. wmmmm.^m.m\^ . xf 

7-s 9 6 -CtiiiHmi^^Kijiaj&ieaMte^©.^^!:/?.® 

D< ^m^ktMA A(07---:f)V^m\.^^'m.t^. 04 4 

m'\^x\.^i,tvxm^(Dm.mmD. ^'h^<WL 
•ri»siL.-csK^©^jmigD, ^A#<ax.2>„ xf- 

7" S 9 7 -C«^ 3 intcmmM(DWm5^ d. *J J: O' 
[0 06 3] C©J: -5 tCLTf#6ti?cjllK^©?I^:^[fi] 

^il), , (/>. ©»[liF!l^E4 eCCTT^fo )Sib\ C©>'^"7 

^ - «0 4 5 cfcc^ s n s J; ^ «:msia^iii©^R8^ 
0ii4<!:iHi«©^fljr'a*D3nSo 04 6 (a) itfmm. 
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amKfji^ji^iic, m^i^^tpy ^\e, -e, i cdmsi 

vmyt, ttc. B4 6 (b) imf^&m^^^'yji-i' 
M (x. y) = 1 -0. I (y 

c 0 0 6 4 1 mmm 1 4 . ±iB*ss«»i-cwfeBig[ 

{^M©5}'7?J*^l|]56t?!l4i|5]^©^>©€riSLfc*5. ffe® 
lfe6fe0!l<i:PI«l©4>©*fflC^r4>J:(,^ 04 7{i|lig^8 
SO*IIJfiM9*fflC»^4>©t?W (x. y) = 1 -M 

(x, y) tj:^mmmim'w^mi^tcm^(Dy a-^ 

V *@aiO. :3^^--':?"S9 4t?»/g:^S«^S![W©xyg6 
[006 5 ] HifePd 15. ^48 {i*^BJ©$ 6lcftb© 
-C$>S. 04 8(C*jCiT, 1 2 0 i*g#gtB;'3^S-C4) 

^^^ij{c*ror. @mM*^6©SEi»«:<fc«3»«*iiWr^i^=& 

■ri>h<D'C$,i>. ffi©4>©«0 1 tmB(Oi><D-C$)^. 
[0066] >X«:ia4 9 . SCXia5 0 {CJ: O/ls^ifeFdfC 
fcW-SttfP^I^BJ-r^.. 04 9«:«|]!fem:7a-9^i' 
~h-C$)'0. MiCisi^^X. y^f-"j-:fS 1 0 WIct. 
m.<D^^^C„ . r„ , 0„ ( n »#KW!^(c>ltlt.) * 
fflt<»TA;'3-r^o y 7's 1 0 2-ct3:^3lv*A:tf 
;^7- ?r'*S 1 0 3-C«. 05 0*. ffl^^-Cij^^J:^ 

•5. ±iew.«(i;x©j;^tcL/r5i<«?)6ns, fin%. w 

ii*vib, SilS^ai-r-SxtmSgglt* v'/'2 

+^&*H:fJS«?>-5$-C©ffi5Fra^t.ct t-r-Si. C©P4tc 
jttjgE8t«v- t..t. . Jr-sr. L..« 

[0067] 

[1^7] 
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i - • ^ 4- 



t act 



(13) 



[0 06 8] tui>^ t£iks. ±ie«c*jt,^r. t.ct «ll 



7 4-C»C©<fc^K:l/rSitB3n/c-'N*^j<-5n/). , 

- x/0, ) I - ii>,-y ... (4) 

ili*-C©!EiKL,r©^it*^i^f , -XiCXT-yZfS 1 0 4 
-C»/g:g|gC„ ©M^J^il^i- hJl'^rmai-r^So BP^. 

10 05 otcjs-rj:'5{c. mtiJtBisc, ©^i^ti3.i:x;& 

A#3tc}t-:>-^i' h;l'C.<&#x.-2,i, JSI^«C,©M^ 
r,+-<5' h.>UC,-C^5*a-S. Xf^ry^T'S 1 0 5^«C 

©j:^KL.r?#6nssm^jg-^i' h-'i'fcjttu, sis 

20 [0069] 
[|%8] 

|'e,| |T„+'C„|<L e, •••• (10 
[0070] =&?ssjs-rs^> mnmmm.mi^i&mm<D± 

^.iflJWSn. 7-S 1 0 6{crSIK*5^<^g4T, 

[0 07 1 ] njfefiaj 1 6. tsis. munmm^ims 

30 .,©W±4c^WfcJSJ^i^r&-:.r4>d:< , *»J:OC 
©i^l?i^*-C©^i|S*«S*g*iJBT«J!gi^j:.5. m-^X. 0 
4 9©X7- >;;7'S 1 0 5Xit:X^ 

[0072 ] 

[St9] 

|T„+"C„|<L (15) 
[0 07 3] ^mtctm. mmwim.mj^mm&<D:K^ 

iWW^n, :^7-vz/S 1 0 6«:-rS|g*s^^$n-5. 

40 [0074] mmm n. mbs i,mmm<DZA7c^^ 

■C*<3. mWiicfik-ri^tj:, SE!§I L.,(C* -2, xy Office 
J^I?¥®<i:«M<!:©P^I©MJ^{cS)-S. *€>Ci»±IB2:f* 

[007 5 ] fjiis. ±M&mmM 1 5 itcC^b USS^iJ 1 7 K 
*J(,^r. lf«*iJ»TfH^tc???t^-S/g:^g©E«. ab^ts 

50 fc, (13) xmi:>$ti^mm^m^mtti> 
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[0 07 6] 18. S5 4 »2p:^BJ(Z)$ P>K:ffi<D 

-C*-5), El 5 4 tCfcU-C. 1 2 0 »»$Bffl;^#©-C* 

•5. 04 8i|Hlfi|. JlBI«tB:'3#IS8 0*^P.tiJ*$n-5> 



20 



1 5-C»tI«i1-:&|6](D»««BrJS£l!^tbrL.,{CL. 

[0078] 
[1^1 0] 



10 



9^± 



2 



A5, 



[0 0 7 7 ] ^X(CS5 5, RUmb 6 iCj;: *}^mmiC 
- h-C*!?, T.y'-jV'^ 1 1 1 ~X7--:':7"S 1 1 3W. 



T 



a5» < d< 



[0 079] <D%3Mx\%^m:¥m^nu<Dwm^L... t 

L. = V • A t.ct 
[008 0] 

*2o [i5:i 1 ] 
JL Afl« 

2 



LBf=-y — + Vt»ct 



1 



L8r+Lw= -y + V ( tact + A t«ct ) 



V (16) 



[0 0 8 1 ] i^c.5„ )ic*$. iiCfCfcl^r. A0. «A 
A0. K/jNi-T'S. XT-y:7"Sl 1 6 -C«^Jg0f(l 1 
■So Xr--:>7*S 1 1 7-C«§Ml^J1-MI-^i' h-iUC>PtL> $¥< 



5« 6> tci£;DrSIR*iJ»fi^l?i^£©r^-c^J^*iJS^tT^c ^. „ 

[008 2] 
[SSCI 2] 



ff,- ' A^. <5<^,+ ' Afi. TM* 



2 



2 



|ev||r„ + C„| <L 



iTrll^n + C"™! <L.r +Lw 

[0 08 3] *ffiS-r.2>B$, g$g*l|»fM«<!:fel^a©A Si*i|»f5tl. ;^7"-:'7*S 1 1 8 (crgfgTis^^Sii 
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[0084] mmm 1 9 . i&fc. ^nmmmnmimm 

L..®pq3I. -g-tlJ^5^©^|6]-C*SL..+ L. ©¥R± 
[0 085] Ajrfc, ±S5Mmm 18, 19 r-«SlK^® 

[0 08 6 ] ^ife^2 0. 05 8l**^B^©3 6CCffe<D 
-C*S, 05 8 4C*Sl>r. 1 2 0 «S#8W;'3*I8-C* 

m<Di><Dx$)i>, 

[0 08 7] 059, SD^Se OK^fctj^HJfe^KfcW 

i>mif-=kmmri,. 059 »*s^is«?iitctew •ss^Rm:^ 
®i^s*c„ . r„ , 6i„ (.nit&mmmcyctfz^) 

<.^X^Jj-ri>, X-r-y ^'S 1 2 2-r'W. {ig-it^h^l/r 
„ <Dim&C„ tcmox. 06 0 (a) {cs^-rj;^^:. 
^^SffiSOS,-^.*^ 6 ftg r> (Di^i9-*5 1< . ;^ 7- f 7- S 
1 2 3-Ctife^SC„ ©il±©'^i' IP 

06 uc^f <J:"5«:)g;^cr)*S^ I C„ I . ??S 
fig ("f'CO * (r„ . 0„ ) iU. ;^#3oJ 

©«f'i:^<r„ . a„ ) ^^e^-^^? h;uci ©it^^K:5i 

[0 08 8] 
[ifcl3] 

[0 08 9] i I C„ I ©A'-hMf^CCi-oT^^'^i' h 
JUCl (DIH^&K fe^SCn ©F«9g|JA^i^g|5A:>j!)5t)*^.5, 

[0 09 0] 
[t!(l 4] 

|CL-T„| = |C„i •••• (17) 
[0 09 1 ] trj:Z,^^^i^ \~JVi^^iT.it<t< , 5^f{4 

■jy'si 2 4r-«^^rBmi©J^*A^6ftS7j©s^>± 
CC*9. A^-5j6|^ec„ ©rtg|JtC?¥«Er^i^:?mC 
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i„ (17) BP^, C.„ (17) «^±{C*S^1 

ISLU^m 2 ©l^'^ h ;l'©^. 

[0092] 

[Stl 5} 

Cl„= I Ci„-Ci^| .... (IB) 

[0093] Xl^tSbi^tli,, Xfyy'S 1 2 5-c«c© 

^ffl/@:^Jg2C.„ (77) Xt'-:':?" 
10 S 1 2 6 Xiti&(Om.m&C, 3!)i:&fi r? iJC^^^Ef -5*^f5 

i-So SSWntiXf f :7"S 1 2 TT-. ±Xo:>y3{iLvl>C-o 

i^^xmirL tctp^mm u , ^ttif'p©:;^^*^ * n«sf ft: 
0(b) tc*Tj:e>(c, ^mim.m.i.c <.v) ^mm 

[0 094] ^C*J. :7*S 1 2 7 ©I^S^fel^S©* 

fjkm^Lxit, 06 0 (c) (c^-r=fc^(c, iga/i;^a 
^m^nmmtbx. -Lc^^-vm^micmfn^n-yx 

[0 09 5] 

[f6W©Jaim] ti±©J:5{c*%ig(cJ:n«. *MOBtr 

^ i -r ssac^tf M^tc * ^»«^ i s i © 

SP?«!Bj«ltH*l8. c©»#^*IHi^S©tB;^«#*^6 

±iePi^%©i^wsKS=tttv-r tBf"- ^ >&jfttB-r -5 

i![©5^flj*sa^-r.5<g:Bie«^mta*®, ifeo^jcttm^ 

40 ;*:#3K:jt.Dft:2^X7c:a-lp-C{±S:^-r-5/&^Sm:^¥^©«i: 
J: «Mffl?P;5S:^^a*«ifiS t/ ft:© r , 1«IS©»M*s 
^ja^l^B^fc^^T L r t,> €>iS^ic *))g;^S©t¥ffi*5|5.7^ 
faIt?I^BiJ{c-C#^, Sft:. /6glS©Sffltc*ii,»-r«. m 
^^(Di^^^h^msnxi^^fcib. J:K>ii±i3:<b<Dt 

[0 09 6 ] l»*ffl2©|gHjr-t*, ±IE»S(C*}t,irjS; 
I^S^**S^fC, fflm-r-J?©:^^3(C>pfi£f -S0?f5 

im.fimkK.ici\:>xm.±. wk ttc^tmn^. * 

50 X. imkm.<Dm.n-^miiimwitui>. 
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[0 09 7] nn^3(D^micj:tiit. ilBilS 

[ 0 0 9 8 ] *fc. if*^4©l%WtcJ:n«, Pi«iBJ© 

[0099] if*^5©isaj{c<f:n«. BW^BJ© 
i«Siifi©J:b«cjE;i;-r. B»BJ©®«Stc>pfj;c;-rsfflW 

[0 10 0] $6{C. M*:56©^Bj(cj;n«« ±fa^ 20 
[0 1 0 1 ] «SaB7©|%IB«:J:n«. ±fB#* 

^^h^^ctam^^. 30 

[ 0 1 0 2 ] */c. i»*]18©^?HCC a?£^© 

[0 1 0 3 ] sfc. if^]i9©f6Hjccd:n«. /seism 

e,©:&fiSL(C)lfff S±iEJ6BIS©i^S?:*»> AiMimBL 

immcommtjimm] 

[02 ] *^BJ©SIIife^J 1 «CM*5€,PIS!K5«ltB*S©ffij 

m 3 ] *ifeB^©ii)5ie?!i 1 v:%t>i,Mmmmh^i9L^ 

[04 ] :*:^B^©|ISfeW 1 fCj:-S«Mffl^P;5^«g© 
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[05] *^?B©IIJfe^ 1 {c«^t>*©W!KJtfetH*S©S6 
[06 ] *:f6?9©ISJfe0il 1 fce^to^©Sfe«IW#e©«, 

[0 7] ^mMcDmmm i «:«^to-57'-;S'flfttH^s©«j 

[08 ] *:^Hjcr)||ii0!l 1 fc^*3 €>;^tf 3Si^m;^^©© 

[0 9 ] *%B^©sij®««i 1 imi:>^mmimkm^m<D 

©S6fP=&^-r:7P-9"-f- hr-A-S. 
[011] :*:#6B^<DSI)56«a| 1 ic^*DS)l;I^S{^SLHi# 
©©Wif'P^Ti^-r 7 D - 5^ f - h r-S) .5 o 

[012] :^mm<Dmmm i icmt>^m,mm.^M<Dfi^ 
[013] ^mM(ommm i (c<j&iD6/fei^stti:>5#s© 
[014] :$imm(Dmmm i {c^^t>.5^^gai:^j^©*> 

6©tiJ;'3©-^«:iiBj-r.2.ijiBJ0-c&^. 

[015] :^^m(ommm i «:^fcs/fei^Kai;t»*®*^ 

6©m;d©ffe©msJiBj-r SiSB^0-c* 
[016] :^mm(Ommm l fc^*3^fe^gtil;t)#|S:j!r. 
6©m;'3©ffe©«?4?ri^B^-r-5giBj0-c*S, 

[017] :i^mm<Dmmm i (c^t^sfei^atjH;^^®*^ 

e>©tti;'j©fte©^«l^iSiB^-r-SlttBj0-c*^, 

[018] :^^m<Dmmm2tmt>^fmmmiM(D'$)- 

[019] :^^m<DmmM3t,mt>:Bfmm^M(D^ 
[02 0] *^BJ©||Jfi«?!l4«:^toS/fe^S«St!tM©^ 

[02 1] :$:Hm<Dmmm5(,cmt>^miJs.im.M(o^ 
[02 2] :^^m<Dmmm5(>cmi:>^fms.^nm^ 

[02 3] *^?3©ll]5fi^J5(C0^*D^fe|^iS{^iJ[gLtti# 

[02 4] :^^m<Dmmm6icmt>?>fm&^M<D^ 

[02 5] 3*:|%q8©lliSFI17{C{^*DSfe|^S{j^M©^ 
[02 6] *l%?«©S|]te^J8iC{^*5S/fe|^S(^«tm^ 

©©ttf'P^Tj^-r :7 o - 5^ f - h 

[02 7] *%BJ©ilJ6^8fc^toS/g:^gfi^w©^ 
?S©-{?|) ^/T^-rMB.g 0 r -5 o 

[02 8] 2|s:f|BJ©*]KW8(C0^i5^/t^a(±l;'3#IS© 
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